Dietary cholesterol and the origin of cholesterol in the brain of developing rats.
Milk substitutes containing cholesterol at concentrations lower, equal to or greater than the concentrations found in natural rat milk were fed to artificially reared rat pups from 5 d until 15 or 16 d after birth. Pups reared by their mother served as controls. In one experiment, D7-cholesterol was fed in the milk at four different concentrations. The purpose of the study was to determine whether cholesterol in milk influenced growth and the sterol composition of brain over the period of its most rapid accumulation in this organ. We found that body and brain weights were not different, irrespective of the concentration of cholesterol in the milk substitutes. High concentrations of cholesterol in milk caused a significant increase in cholesterol in liver and plasma, whereas the concentration of cholesterol in brain was not different from the concentration in the brain of controls. The amounts of D7-cholesterol in lung and liver, and in plasma and RBC that pass the brain, were consistent with the concentration fed in the milk and approached 70% of the total content of cholesterol in these organs at the highest concentration fed. Brain, by contrast, contained very small amounts of D7-cholesterol, which could readily be attributed to D7-cholesterol associated with the vascular system of the blood-brain barrier. We found that the sterol composition of brain is not influenced by the concentration of cholesterol in milk and that cholesterol exogenous to brain, even in a hypercholesterolemic condition, does not gain entry to the brain. We conclude that the brain biosynthesizes de novo all the cholesterol it requires.